Background: As primary health care (PHC) centers in Saudi Arabia provide standardized preventive and curative oral health care (OHC) services, challenges remain. In addition, evidence of determinants of OHC seeking behavior is unknown. The aim of this study was to identify common challenges faced by patients seeking OHC in PHC centers and assess determinants of demand for OHC in Riyadh. Methods: After institutional approval and piloting, 320 adult patients were sampled at two large PHC centers in October 2015. Using a modified version of General Practice Assessment (GAPQ) and New York State Department of Health (NYSDOH) Questionnaires, information about cumulative number of visits to a dentist, patient profiles, provider characteristics, and challenges were collected. We used descriptive statistics to summarize data and employed ordinal regression for analyzing extent of effects of challenges and determinants of demand for OHC. Results: Oral health condition was reported to be good in 31 % of the patients, very good in 25 % of the patients, and fair in 20 % of the patients. More than half (53 %) of patients visited a dentist in the past 12 months once, 20 % twice, and 25 % at least three times. High cost of private clinic and unavailability of dentists were reported as the most common difficulties in seeing a dentist. Patients who were very satisfied with dental care and treatment plan, those with less than excellent oral health conditions and male patients had less number of cumulative visits to a dentist compared with patients with less satisfaction, patients with perceived excellent oral health, and female patients respectively. Conclusions: Our findings provide a strong evidence of challenges faced by patients and determinants of demand for OHC seeking behavior. The findings can inform policy maker not only in patient satisfaction of OHC, but also implications on facilities and health care systems. We conclude with recommendations for future research, especially on oral health preventive measures in PHC centers that correct inherent dental problems and other underlying challenges.
Background
Globally, there have been great improvements in population health following the 1978 World Health Organization (WHO) health for all primary health care (PHC) strategy in Alma Ata. However, according to a 2002 World Health report, significant risks to population health in terms of burden of disability, diseases and deaths remain [1] . WHO Department of Non-communicable Disease Prevention and Health Promotion (NPH) developed a technical program based on the prevention of new diseases and strategy for health promotion. One of these programs is WHO Global Oral Health Program that collaborates with other programs of NPH and external partners to develop global policies promoting oral health and prevention of oral diseases [2] .
These policies consider oral health care (OHC) as essential to the overall health and wellbeing by minimizing oral-facial diseases and other abnormalities [2] . In addition, OHC enhances life quality given that the craniofacial system represented by human faces allow people to enjoy life with a smile, eat, smell, or even cry [2] . Oral health has been linked to general health as evidenced by the relationship between periodontal diseases and diabetes mellitus [3] . Furthermore, there is evidence that a proper oral care and early detection of oral diseases not only reduce mortality rates and save patients' lives [2] , but also save costs [4] .
Currently, oral health services in several countries are integral parts of change processes in general health to improve access, provide full coverage, increase efficiency, and improve the quality and safety of OHC [2] . Despite evidence of relationship between improved OHC and better access and effective utilization [5] , many countries are still far from offering free oral health for all. Unfortunately, this is a reality nearly four decades after the adoption of WHO health for all strategy.
In line with international accords to provide standardized preventive and curative health services, Saudi Arabia in 1980 adopted WHO 'health for all' strategy and declared PHC as a cornerstone to achieve that goal [6] . As one of the most important strategies of Ministry of Health (MOH), the country has since adjusted her health care system according to Alma Ata declaration [7] . Yet, basic OHC as an essential component of PHC services still fall short of patient expectations in the country. Lack of appropriate geographic distribution of PHC centers often cause overcrowding in some centers and underutilization in others, causing a mismatch between PHC services and population needs. This imbalance poses a challenge to the health care system, especially mobilization of resources. Despite the free access to health care in Saudi Arabia, only a small percentage of adults go for routine checkups. Underutilization of OHC services might reflect underlying challenges in the provision of OHC, a possible reason why caries prevalence in primary and permanent teeth [8] and deepened periodontal pockets still remain high among the population [9] .
There is an increasing focus on oral hygiene in Saudi Arabia however, because of growing demand for better oral health care, although the need varies from one group to another. Residents are increasingly seeking routine OHC checkups.
In general, dental clinics in Saudi Arabia provide preventive and curative services. About 2,408 dental clinics provide oral health care according to health statistic annual book. These providers are classified as clinics in PHC centers, dental clinics located within hospitals, and dental clinics in specialized centers (1, 2) . There are also portable dental clinics that provide similar services (2) .
While PHC centers play a central role in Saudi Arabia, they face numerous challenges in their strategies to provide OHC. In the wake of these challenges, the extent of the effect of demand and supply-related factors on OHC seeking behavior is unknown. This paper therefore aimed to identify challenges faced by patients seeking OHC in PHC centers and assess determinants of demand for OHC services in Riyadh, Saudi Arabia.
Methods
This is a cross-sectional study conducted at two selected PHC centers under Ministry of Health in Riyadh. In October 2015, we randomly sampled and administered 320 questionnaires to adult patients (≥18 years old) who were seeking OHC in PHC centers. The selected PHC centers are usually crowded because of lack of appropriate geographic distribution and proximity to the capital city. Thus, our sample was convenient. Besides, the selected centers enabled inclusion of some patients who are difficult to survey in their homes and workplaces because of cultural reasons.
The data were collected using a questionnaire developed based on General Practice Assessment Questionnaire (GAPQ) and New York State Department of Health (NYSDOH). We modified the questionnaire to fit local context. Once sampled, participants were invited to fill questionnaires in a waiting area with help of research assistants and a trained co-investigator. The questionnaires were translated into a local language and collected if completed within the waiting time. To ensure all participants properly completed questionnaires, follow-ups were made with help of a provider staff. Three hundred and five (305) questionnaires were returned, a response rate of 95 %. After excluding five incomplete ones, we effectively analyzed 300 questionnaires. The questionnaire contained socioeconomic and demographic profiles, OHC conditions, utilization and OHC-seeking behavior and challenges, as well as characteristics of facilities and providers. Data were collected from patients five days a week for a month. The data were entered into MS Excel spreadsheet and transferred to STATA version 12 for analysis. We used descriptive statistics to summarize data and employed ordinal regression for estimating determinants of OHC seeking behavior. Patients reported one, two, and three or more visits to a dental facility. We used this measure of cumulative number of visits as our dependent variable. Since the dependent variable had more than two categories with meaningful sequential order values, ordinal regression was deemed necessary. The explanatory variables used were derived from patient profiles and provider characteristics consistent with behavioral model of health services use. These variables are descriptively summarized in the results section. Table 1 summarizes demographic and socioeconomic profiles of participants. Of the 300 patients analyzed, 34 % were between 20 and 34 years, while 14 % were in the category of under 20 years age. About 47 % of the sampled patients had family size of more than six members, while 8 % had two persons in their households. Nearly one-fourth (24 %) of the respondents reported having a household income of between 2,000SR to 4,000SR. Another 24 % of participants reported having a household income of between 6,000SR to 8,000SR, while 12 % reported a household income of more than 10,000 SR. Females were 72 % of the participants. About 37 % of participants had college degree, while 33 % had high school level of education. About 71 % of participants indicated that they were healthy. Thirty-nine percent of the sampled patients had employment, while 22 % were Fig. 2 Where patients typically receive dental care This parameter is set to zero because it is redundant homemakers. Nearly a fifth (18 %) were students, while 6 % of patients were retired. Table 2 shows frequency and reasons of dental visits. Nearly three-fifth (61 %) of patients visited dentist in less than one year, while 22 % did so within one to two years, and 14 % for more than two years. Moreover, about 53 % of the participants visited a dentist in the past 12 months once, 20 % twice, and 25 % at least three times. The reasons for visiting dentist were tooth or gum problems in (51 %), dentures (19 %), regular checkup (15 %), and braces (11 %).
Results

Descriptive statistics
The major difficulties in seeking dental care summarized in Fig. 1 . High cost of private dental clinics (37 %) was reported as the most common difficulty, followed by unavailability of a dentist in PHC centers (28 %). In terms of where patients have visited for care, 77 % sought care at private dental clinics while 45 % frequently visited PHC centers (see Fig. 2 ).
Ordered logistic regression
This section presents the results of the estimations of ordered logistic regression model. Our analytical sample consists of those individuals who sought dental care in the past 12 months. The unit of analysis is the patient seeking OHC in PHC centers. Our reference patient category is a female who at least made a visit in the past year, aged 35 to 44, and has less than college education. The reference patient is also unemployed, comes from a household with a minimum of two members and household income of between 10,001 and 15,000. The reference patient further has good oral health condition, waited for treatment for less than a month, and is somewhat satisfied with dental care.
Ordinal regression revealed that male patients are less likely to have a higher cumulative number of visits to a dentist (p = 0.017) than female ( Table 3) .
The results of the ordinal regression showed that patients who reported "excellent" oral health are more likely to have a higher cumulative number of visits to a dentist (p = 0.053) than patients who reported "Good" oral health (p = 0.075) -see Table 4 . Patients who reported being very and somewhat satisfied with dental care and treatment plan are less likely to have a lower cumulative number of visits to a dentist (p = 0.006 and This parameter is set to zero because it is redundant p = 0.000) relative to unsatisfied patients (Table 4) . In addition, patients who reported being "indifferent" about their oral health treatment plan are less likely to have a lower cumulative number of visits to a dentist (p = 0.036). This result is, however of marginal statistical significance (Table 4) . Finally, the results indicated that patients who reported, 'dental chair working properly' are more likely to have a higher cumulative number of visits to a dentist (p = 0.030) -see Table 5 . Surprisingly, there was no statistical evidence to suggest that satisfaction with dentists or providers, waiting time of treatment, and major challenges affected cumulative number of visits to a dentist.
Discussion
Our study examined the challenges faced by patients and determinants of demand for OHC services in PHC centers. Key findings include high cost of private clinic (36.8 %) and unavailability of dentists in PHC centers (28 %) as the main difficulties in the utilization of OHC services. The unavailability of a dentist in PHC centers perhaps explains why most of the sampled patients indicated visiting private dental clinic more frequently (77 %) than public PHC centers (45 %). Patients reported lack of advanced dental treatments in PHC centers given that these centers are known for primary dental treatment [10] . While these results may reveal unmet patients' needs in PHC centers, the issue is common in many countries across the globe [5, [11] [12] [13] [14] [15] .
Our study also revealed that patients who reported being very and somewhat satisfied with dental care and treatment plan have a fewer number of visits to a dentist (p = 0.006 and p = 0.000) relative to unsatisfied patients. This finding is consistent with previous studies, which revealed that less satisfaction is reported by people who visit dentists only for pain relief [16] , while other studies showed patient satisfaction increased with more OHC utilization and dental visits [17, 18] . Further, our study revealed that male patients are less likely to have a higher cumulative number of visits to a dentist (p = 0.017) as compared to female, which is consistent with findings of previous studies that female patients visit dentist more frequently to utilize OHC services [19] .
Finally, our results showed that patients with excellent oral health report more dental visits (p = 0.053) compared with those with poor oral health conditions. This result is intuitive and consistent with other studies, which report that more dental visits improve oral health [20] [21] [22] .
While our study provides important data about OHC challenges in PHC centers, there are a number of limitations however. First, as is common with surveys, there might be recall biases relating to accessibility in terms of number of visits and challenges faced by patients when This parameter is set to zero because it is redundant seeking OHC services. Additionally, although the two selected PHC centers helped inclusion of patients who are culturally difficult to access, our analysis is also limited insofar as the generalizability of the results is concerned. Contrary to a priori expectations, some key variables such as the main challenges faced by patients, satisfaction with dentists, and waiting time did not affect cumulative number of visits, a limitation that may point to estimation issues. These estimation limitations might be also due to some interactions of independent variables, thus biasing outcome.
Conclusions
Our study identified challenges faced by patients seeking OHC in PHC centers and assessed determinants of demand for OHC services as measured by the cumulative number of visits. Main challenges faced by patients include high cost of private dental clinics, unavailability of dentists, unavailability of appointment slots, and crowded clinics. Contrary to a priori expectation, these challenges, satisfactions dentists and waiting time of treatment did not explain variations in the number of cumulative visits. Instead, satisfaction with dental care and treatment plans, conditions of oral health, and gender significantly explained variations in the cumulative number of visits to a dentist or facility. Patients expressing higher satisfaction with dental care and treatment plans were less likely to have a lower cumulative number of visits to a dentist than very unsatisfied patients. In addition, while male patients are less likely to have a higher cumulative number of visits to a dentist than females, patients with more visits are more likely to report excellent oral health conditions. Our study revealed that when key equipment such as dental chair work properly, patients make more visits to a dentist. The findings of our study can inform management and public policymaking on understanding determinants of OHC seeking behavior, especially in countries where primary oral health services fall short of patient expectations. We therefore conclude with recommendations of a future research to investigate why some common challenges faced by PHC centers, satisfaction with dentists, or length of waiting time of treatment do not necessarily explain variations in cumulative visits to an OHC provider. 
